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(54) COMPUTER FOR BICYCLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To display much information 
while the number of contacts of a main unit is reduced by 
providing a sub-microprocessor for converting a received 
parallel signal to a serial signal and generating a 
synchronous clock signal, and controlling a display device 
through a main microprocessor. 

SOLUTION: When a bicycle is traveled, a unidirectional 
parallel/serial signal converting circuit 320 in a sub- 
microprocessor 310 converts parallel signals from a wheel 
speed sensor 42, a pedal rotating speed sensor 52, a front 
gear sensor 60, a rear gear sensor 70 and a key button box 
80 to serial signals. After conversion, the serial signals are 
transmitted to a main microprocessor 100 of a main unit 
100. Simultaneously, the converting circuit 320 generates a 
synchronous clock signal to be transmitted to the main 
microprocessor 1 10. In the main microprocessor 1 10, 
identification, counting, computing and the other 
processings are executed, and the processing data required 
by a rider is displayed on a display device 200 of the main 
unit. 
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HfrlEgiJ-^>f ^ p:/Pir;y^fi§tt*ofcatrfE'<7 wMI 

i ewe* o ttitbtts ^/nuess 
amebic* p^n"fe^^*i§it*o/t^iE^^7 u/Mi 
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ae*te*5f+*te>*us«*ta«-fev9-. ^/nae* 

HfffE^^^ p^Pir-/^f±HtrfS^y T/Wa-^iwS<5^ 
K/u^-lcg3!*tT, fltrlB^-f >-^=s/ hSrjfilH 

^-5»*3SifE«^ee*ffi=»^fc w 3L— 

^^/Hae*. f3B*<om*ir, f^»*co«^. 

m#teii**:a^-t-5 j: 5 fe Lfe»*« i tm<o g e* 

[Sl*35 7] ae*Jea9ftlt64xSJBl«k3BSS«fc. 

L/cx-^^ri/y T/uff^T-tB^li-^ J: 5fCLfcge*: 
50 ^^^ir^lhRt^^^^-^SWttffiSrtt 
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o] men i ^mmmn. mw^-r^v&m 

££B t Z £ 6 {Cfflfx.r t ^§»*« 7 lEgc^ g = V 

^rtr:BBS*xT^<&it*Jii 2 is«co g i&&m =» > 

HfTfEfB l &32SBtwfis»i*£'& S ixfc* l £ , 

mTlEm 1 *Q;313£B*> h 9 p y 2 *f— 9 £§: rtZtzMcfft 

urn i mmmm^im^ $ ntcm 2 uaas t 

> y T/u-r--* £iWE» 2 ^igt-^ts fcfcKflfr 

ESB 2 ^36«^f^tt4'*lx*:JB 1 AtfS/S £ . 
ism 2 «i313Sfi^f^ttg-& $ frfcSS 2 £ 2. 

jb 1 g^ic^ct 0 1 a*«js*swEjB 1 a 

SB 2 C 6 £ 5 IwffirE* 2 HttAi&fcasffiEJB 2 A 

5] «rE***lSB*iffiE* -f h^* 

^^rt^BB**bT^5i»*«i 4 ieSctf) g «s*ffl =1 

MEJBlft31ISB*^«ffEJB2^JSB^eaS-*-SJ: 5 

miBiBi«as6B^&wiajB2M«iSB^eiSu, 
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*>!B2«ftM!:ti'as* n y ff-f&mtzm l *&3l3Sfia> 

e>«WE*2*Qj3a3s«^eiss-r-sj: 5^Lfe»*«i 4 is 

[W*Sl 9] iWE»!Pf+tt:/7^s/ Mi. jftfefBl^ 
fftm*-(>^-~y 

2^3S«^e5Si-Sfc*f-«9IESB2toS»S^ttfe 

IB 3 C-5 J: 5 IwSB 3 U Aftj&asjg 3 A*»&fc 
JT-UWit, Sim JB2WSJlt^lB3*«k*frJ-3fts«* 

^fitrism i «aas«at/^!B 2«t3ij6«tBB-eeaJi-6 

[»*«2 0] mffi«2te3S^«tt»J«*=i^^ K-r-^ 
SrJB 1 SHkfc-CTOEJB 1 «3KK«'H5a6 U iitriEfB l 

20 [»*«2ii ^yr/^-^*rmEJBi*aaas«^6 

t^WEJB 2 te3K6«M^fWbilS*S tt^JB 1 . 

2*y$ y*— ^ ^ttriEm i t&mmmfr ht^mm 2 ^sa^ 

B^iSi-Sfc*^mEJBl«31§S«R0 5 mEJB2^ 
SlfifW (cf^ttifg^ S ttfc JB 2 «*» t S: S 6 tcfll AT 

[fiW*Jl2 2 ] MfE^^^®^t>'mriES 1 ^H^Bfi* 
30 [lf^^2 3] com lit "§-*lfc(td^>y T/Uy*—# 

Sr-lttE!B-l- Mgi^^ffiS 2-«aj6«^ea6i"5-J: 

^Birfsm i «^«^p>wejb 2«aas«--eiS"*-'6 «t 

[«*52 5] ¥-(^1 1 etSfclt^'> !i 7;ur-^ 
«r«TE!Bl*aiS«^&^JB2«fflaS«^e*U # 
— OJB 2«*|*^t*s^ p y^f-^^MIEi 1 toS3S 

«**e> wejb 2 ^s^B^e^-r 5 «t o \z Ltcmxm 2 

[»*3S2 6] *-^S3fs^fcJt^r-^{f#^mf 

E*i^as«**fet»E!B2Mf3assB^eiSL. man 

JB2fB^fttf!B3«*|fcft:*tds«»*«rE!Bl 
te3®36BR05ffiE»2fflaaSfiPp1-CCiS"*-5J: 5 t^Lfc 

[«*«2 7l WESB2ffi3®3gfittfSiJ«3-r>'K7 f --^ 

£SB i «#i»-e«jEJB i ayaasB-fiiS u Htjism 1 ^ 

Sra*-r6 = ^^Ka*iB^Sr«x-C^5SS**2 IE 
50 «6<Og(ESffl=i^f a-^. 
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fftm^i/t o z>.-?$:&mM^$L i Q ttrtz>tz#><D % sua 

5 IwLftieteSffl^^fc'A — * 0 ' 10 

h&IE* 1 «yS3Sfia> ^>U7 /u-r- * ft 6 ft: «> \z 

ttimm i fta%Btwfnb3»fr stifcss 1 mt)&&h* 

Wism 1 ft31S£§ h9**9 J r-'9$;%:rtWLZ>tcib{z 
«rEJBl*3ffi3S«Jcf»^Slx^||S2ttl*«^t*rfl| . 

ESff 2 fta^glcftiM£-& $ ft ft: IB 2 A2jS/£ tMt 
SB 1 ^4C5J; 5 KiiMESB l U;fi»£asfflEJB l A 

!fi 2 gjtt^4C6J: 5 t-iffTEfg 2 U;fc»jftasfltrEJS 2 A 
jSStW 5 X b \z L ft:»*« 2 8 Ett<o g te^ 

(i^^-^SrSSES^aSfli— tti^i-5J: 5l-Lft:f»3ft . 30 

312 9St^iiM^yt^-^ 0 

MISS 1 ft^^g <b iftEfB 2 ftS^B^eiMi- 5 <t 3 
\Z 2 9 Ett<£> S te^ffl =« > tf^ 

l»#:«3 2l <D»2filttft:ft*s^n s/^-^-^S: 

blTESB l teiJSi^f)MffiS 2 «ysj£«^ga£-r 6 J: 5 

KLft:»t*«2 9fESc(Oite^ffl^^t 0 ^-^ 0 

[»*3B3 3] m— <om i vt/ist-** 
2 * p yt^-z & ifimm i teaisit 40 

6ittrEiB 2 teaajS«^eaii-5 <fc 5 Iw Lft:»#* 2 9 E 

[»*3g3 4] SUESifDf+lt^^^^ hfi, MEfBlft 
«IS«^€>r-^«-»S:S»tBi5fc*{>lcmEJB 1 

»B^'fy«y h^^^lt T-^«-^S:fl(rE* 
2«aj6ll^fiaS+5fc*«-l»EJB2»a»«trf»tt 

* £ftft:m-<£>!B 3 A*«*Cft:*t*fll*.T*5 Q . 
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wutw. »2»tt»tf«3S*ftrttj^ ft 

•^srWEiB i »a««RtwffEJB 2 »aisBmi-eeis-r 

[If 3 5] WE*2ft3ffiiSBttS«»=»^>' K^— * 
SrSlffitt-CffiE^itoSSSB^eaiU mFESBlftil 
3SfififflTE*9»3^> K^-^^lC C-CfS«tp = -^i/ K* 
Hi*i-S3^^KU*«-T-*fllA-Cv^MI**2 9E«c 

^T'iisiiMgi^i fflEffi i aasfiBtt* str 

T'-^tcWJSUfti'r-^Sr^il r/u»*-CJB 2 ftaajSB 

ir * &1itlE!B 1 «31KB^ai6"fe ^ ^ 

SffESB 1 «LS3Sfittx ttE-t^^^btWB-fe^*^— : 9 

- 9 *:mE**36fi— m*i"*JR 2 ft^g £ £{i;iT 

jE?tic 3 o<Bea£Bas«#«rmEJB i *D«a6BA*e)WE 

[a*«3 8] S9E3o(OeiSKtt, 
!B2«*|»i% 

~9 0 

[»*3fi3 9] ffirE»i«!iSSIBtt. SWffl^ytv 

itlEm l «k3S3SB^&ffi l ft /c#>tCf!frEfB 

WEIBl*aS3SB^'b»2«#S:S^S'5ft:«>(-SffE* 
1 ftS^B(w^®jiS-& S tifcm 2 ttl^as fc , 

i ftsasBJwf^BuiS'&stLftis 3 *«^r*3 

«*SrfflElB 2 ^lgiM5it6 ft: ^i: sfTES 2 ftJl 
S^B I- ^»»-& $ tt tcm l A^J t . 
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JSStc^ttilg^ $ titzm 3 A^ fc *«*T*5 9 , 
B 1 J: 5 IwiiMEtB l ffl*«j&tftfrlB!B 1 A 

SB 2 9 KffifEJS 2 ttJ*«^*s«HB!B 2 A 

IB 3 mmz±cz>± o tcfldis^ 3 arts^asflfrisss 3 a 

* L/c^--^ U T/ujg*T-» 2 ^ISi 
[0001] 

& (r pm) . f^»+^^. y4?-<»wfe. mmu 

[0 0 0 2] 

6) 4^ >f Van y h 1 0 rtCRlt ?)tlfc^>f ^ n 40 

So 

[0 0 0 3] h 1 0 <O^M%V5±ir 

i^6J: ote'Jy'ry h 3 OS:«tt*5 9, £*U4e(E»: 
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Sls^^L^*j:>-f^-^ hi 0 

[0 0 0 4] 04 11 i3{:^^Xtl^^7^i/h3 
0 £ 2oC0ir>"^4 2^t/5 2 £ <73 tf> ^ — ^ 4 6S: 
0*5 6 ^U^Sr/TLtl/^o ID 5(1 Ittl^lo 
co^tK-^ 9 2\z.&VttrtbtitzM&4 4 *:<nmJS 

4 4(C^fpjUT7^- — ^ 9 4<OrtWwBlt) f+*tibn^:ia 
4C0ir>-^4 2 £(0{£fiBI&£r^LT;Jo!9 , U 6 (4, * 

9 ^ 9 5^rt»ir«tDft*1"5>ixfcK5 5 4 ^<£>B£ 
35 5 4lw*frfr LTt^ — 9 6±dSl0fWb;ft 

fcl24<EHrvtf-5 2 £<Offi«B8«£:^L-c^£o 

[0 0 0 5] > y h 1 0 CD^^S© 2 0 ±{I^ 

^-C^SfiS^fex — 5 *>T\ ^^y^-y hioi: 

7^-^*1 ^^tt^^--^ 9 4X0^* — i'*^— 9 

^e>»fenSo tyf4 2StJf5 2ll ^fS-r^>a^4 
9 5 60lHltelSS:^UJi-6o Z<Dtitb* ir^4 2X 

h3 0^eis-rs o -tnb^fs^-n ^^r >^-- 

^ hi O^y^^y h 3 0^Sl!9f+tt^Jcy 

-x h i o^tffi±^Mi 5^t>*i 6 trnfmifcztiz 

^y^ry h 3 0±(D^JH^fe3 5^T>*3 6^Lt>^ 
>^.->^ h i Of^KD-v-f ^n^nir^i^ (S^iiri") — 

[0 0 0 6] ^^(1 ^^v^.^-/ h 1 0<7)^^^n^ 
i--5C£#-C#<5 0 Sot, ±!2(0 2oOir>'f-4 2^ 

Ms^t6fc^2o^i 5&t;i 6 t, &mr- 
^>5o h i ocof^sr— 7kfcmti,xmi&&Mi 

6 RXf 1 7 fiBS7K«5fi-C7< -Y i/hl0 CO* 

7lC7j^^ixx^5o y^fy^^y hi o^)T^-^i o 
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5 0 rU5a, 16 aRXfl 7 a ftiZffifcO V >V\ 5 
b, 16 b&Ul 7 b #*ix«xRtt f)iltl^, t£,6 
fc*V 15c, 16c 17c^\ ^il^etMDO ]) 

l^o ^X^ft^Jg* t°> 15c, 16c at>* 17c^ 
*#~}¥LttftStf*ai 5 d, 16dWl7d^ f 

[0 0 0 7] 

— h^Sat/m-?-^-^:? hglg^iifcf* 
oT, g& SB»L B*fW&^^/He»EttJwB8-rs±IE 

[0 0 0 8] ^>f^>y h±<D&& 

[0 0 0 9] 

!M3o(7)g^tt5^^^^y his 

7 -f ^ - (7) # ffr I ^ St t) fi* I t "b tt £ ir >- * ^ tri* SS: ^ "fe 

hi^raic«j«stt«ift^-fe^^?>ta*$^ 
[ooio] ^^w^su^Afl&jwffisecsffl^^f 
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t;um^<o±^t, &mM±\z.m*tbtixm$k<o±> 

^ issuing* is » TMn^&&-rz>t&{zmm?* y 
u r*te>o«#tt^w^=jy h<o*^; 

[0011] *J8W©S €>^BiJ©*««w«5i(E*flH3 
o<7)g^£$:*ri-£*>r ^^-^ hi. ^^ya^y^J 

■ >ry V±.\zffltrththXmk<n*^b*4^^~y hi 
■^Z&rt&m^** ? u^nir ixi^i^A/T-l^ 0 »]-^ 

j-n-/ h— eiH^^tr, ±-7^^p^Dt7t(aot 

Hifi ^-(iBJ-^-r ^ P7 p ntyf^U^7 h& 
[0 0 12] *|g^^SP>i^J3iJ(oaJfii-«eite*:ffl3 

(Dir^i^i^^v^-^^ hoMI-««SniS»^'fe>'^ 

$^i6 0 p^p-tr y-V-nif}) TM%^\z. 

ir yti*lt^t->7 h^^fTi-6m^-ail3^-¥->7 

h asanas ^> y r/wi^OTJSiitiii^ ims 
so ^^LTatau 5 ©)^^^ pyptyfp^gssn^o 
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• [0 0 1 31 #*L<HU £b\Z s mftiD^-tff^tf 

Ko***as«tt* its. -^/MsHe 

[0 0 14] 

1 00 011^^ — s/ hl00^7^^h 3 00<[: 

WSfeWJtUfcJ: 5 ^ 7 ? fry V 3 o 0 (c#K*triBi 
s/ h l o t mW^s * << yhioon £ 

-^^ ^ p/ptyf 1 1 0 t s ^"^^ ^O^Dtyf 1 

i o\z£ox&m£t%xmbtitzi8k* ft?— * zm^-r 
-yhio 0<Dffira5fwK»t?>tt-ci^ o *tt-pttflr*e 

tyf 1 10C^)i$ix/:3o^I^l 7 0, 18 

o a a 5 i9o^\ * << ^=i-- y h i o o b^rh- 6 

^tt, 8 0ttW«!^ciy^(l»*:5JtBiSA* 

t^J:5 4R**ad s #iB-7-i 7 0. 1 8 0W1 9 0 30 

[0015] ^7^^h 30 0 OJKtttt. HI 3 RXfm 4 
lC7f;£tiXl^Z>i%&<7)7 f 7fry h 3 0 irIJtfra— Xfo 

n^T3-fes/-^3 1 0^7^^ h 3 0 0 l^fi^&^tLT 
t^5c 3oOg^3 7 0, 3 8 0W3 9 0*^7^y 
h 3 0 0<D$tmz1Sttt1t>tiX*S*)s ^>^-yhlO 

ozy? fry h 3 o oiz&y ttrttcm, 

10 0 (Og^ 1 7 0. 1 8 0 RXf 1 90i\ -ttuWl,:/ 
7 fry V 3 0 0 3 7 0. .3 8 0Sl>'3 9 0 t&f& 40 

■f 5 0 »jS 3 7 0, 3 8 0 Xt/ 3 9 0li, ft -J§-gi££| 3 
7 1, 3 8 1 RXf3 9 1 Sr^L-CIiJ-^^ P^Ptyf 
3 1 0 ft<D—Jj\i3)'<7 isfr/i/ V T /i^&IhISS 3 2 0 

(ffffli-sai-r*) ^3o^a^i»T-{c»tt$^-c^ 

-TZ>o 8jS3 8 0H 0K3 2Offl^i^Py^flt 
LT^ffl^, #5^3 9 0ttl§]&3 2 Office 

[0 0 16] [3 8 K^Sih/C 1^5 —Jjfa'*? \s 

tV/i/V T/uS»lHll»3 2 0 KAn^T, I'l^-f^n^n 50 
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ir 3/1^3 1 011$ bt-*li^aA^llHlSS3 1 4 t , ^ 
/u|HHE»"fe^A>3ls]K3 1 5ir, Hfr^-Vir^-^A^lEl 
^316^:, {g^^ir^i^A^[Hl8S3 1 7 
^A^3lH]8S3 1 8 b&ffijLX^^o Ztib<DlB\&3 1 
4. 3 15, 3 16, 3 17SO'3 18^^(7)ttlMf 
fix -^/'7 U/u/'>y T/U^lE]B3 2 OMeS^ 

[00 1 7] HI 5 {Z7F£frl& x oicWLyttrtbtitcMtfc 
iIS"ir>-^A^[H]SS3 1 4J-S«ESn. H16{^^$^LT 
2 ^(Dm^-Bmm 5 6Sr^UT^^/HH](toi»ir^A* 

083i5i:gt^titt>$e gl&Cizv^ K/w<— <a 

— mttHi&^r>»nhtlitia^^^6 Ofi, 3* 
<D{f-§-fci£S6 6, 6 7, 6 8W7-^»6 9^L 
TS(r^ir-fe^^A^lHlK3 1 6(C«Ufc*ix^:3ffilln — 

UU«*SrlHlK3 1 6^i£5/c£>i;i, ffl^Hrir ViJ- 6 0 fi 

[0 0 18] K/^-<ote«S95ftifi(c»t) 
ttrtbtiti'&ic'r 7 oci, 9*<^fg#giSil6 7 l 

41>L7 9W7-^7 9' fc^LTS^irir^lJ-A 

^teis§3 i 7^sjR^^c9ffi«p-^ y *^-e*> 

^ftttJ<S#S:IfilK3 l 7^i£6fctolcRtf <bft-ct^5 0 

[ooi9] ^> k/w<— 05— «asw"ae^K»te>nfc^ 

-tK-^>^3/^X8 0fi2o<E>i8H* — #*^8 1W 
8 2^Ittl^ 0 SlJr-^y8 1ll =S^3£«2 

fi, 2*^i8 3St/8 4i:7-^S8 5^Lt^- 

#^^A*IeIK3 1 8«cSHKS*tTt^ 0 
[0 0 2 0] ±KSMtSr*-r5e«s*ffl=>tra 

y7^^h3 00i:^^W5<!:, ^^7H0 
OCOfl^HO, 18 0W190RM^ 
7^^/h3 0 0±(DK3 7 0, 3 8 0M3 9 0« 

ttu, ^m:«to"c^^y^y h i o ortwi-7>f ^ 

oyotyf 1 1 0 t?7fry h 3 0 Oft\zmZh&l£tl 

itm-* 4 * * * -£ y-v- 3 i o^i^i^ix^o 
[0021] y—&fftm&&&m='>'t*zL— 

S-tr>i^A^[e]^3 1 4^mt>ti. ttifrh—lifa'*? 
U/u/^y T/u^»Ih]K3 2 0^i£<bit5o W*lw, 

«**s«*eiSB5 6$r^LT-<y/HHlteJSir^A^ 
088 3 1 5^iSe>n. W6-*fl^?^/v'!)7 
/i-^[e]3§3 2 O— illbn^o 
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[0022] m^^y V^mzmfittstitzM*? 

m^-Yi/y hmm^mm^iitim^^^7 o 

[0 0 2 3] ^-/f ^y#V^^8 0^)^-#^y8 1 
Sri? <h . ^- ^A^SBg 3 

1 8^mhtis -t^6SE*SK3 2 0^iHe>tt6o to 

— y * * 8 0 frh&f} ZtlX stf* ^A^HI 

sg3 i *t\,t>*bxnsm& 3 2 i£e>*x 

[0024] Sot, -^^7Wu/^yr/Hff^ 

&!*]% 3 2 0 fi, >t4 2, -<^HHlte^ir 

yf5 2, 0, S^ir>-i^7 OSt^^ 

—tf* 8 ot>*b'<y WPA*«*Sr£rt-T, 

^ p^ptsfti o o^mr#^>^y r/MB»m**?-3 

9 owit^^y r/MS»A*«-T- 1 9 0^LTfi 
Ett3 2 0 fiHffl** U rtUiPHH* 

•7-18 O^LTi^^p/Pir^tl 0 0— {5^$ 

[0 0 2 5] gfj-^^r ^ n^nir yi^ 3 1 0 tf>aE8MS& 3 

2 o"a*&±W* pypir^iM 1 OMKiH^iftSfl^ 

f-^4r$tBiT2, ^-^y^y^^8 0Hi 
e»^c$iJ»-r~^^^-rB I T 3, fj^rir^e 0 2>> 

[0 0 2 6] i-7>f^p^Ptytl 1 0(1, [gJ9(C7n 

SlxTt^J: 5ftS«7 f --5'^»LTWSiK Stft, It* 

-< y^'.y mo o^g§2 o oiw^7r:-r 
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